. Following FP treatment, 32 patients (9.0%) died, 18 patients (5.6%) conceived spontaneously, and 23 patients (6.5%) returned to attempt pregnancy with a median lapse of returning of 4.6 [3.1-6.1] years. Of these, cryopreserved oocytes or embryos were used in 33 cycles (19 after IVF-FP and 14 after IVM-FP). Overall, the cumulative pregnancy rate (CPR) was 47.6% (10/21) and the live birth rate (LBR) was 38.1% (8/21). Per cycle, CPR and LBR were 37 and 31% following IVF-FP and 14 and 7% following IVM-FP, although these differences did not reach statistical significance. We report the fourth live birth after IVM-FP in cancer, and the first one after IVM embryo warming resulting from in vivo oocyte retrieval and IVM procedure. Conclusion(s) Both IVF-FP and IVM-FP are possible options for FP women with cancer. Due to minimal data regarding ultimate outcomes, further follow-up is needed.
Introduction
Enhanced long-term survival rates of young women with cancer and advances in reproductive medicine and cryobiology have culminated in an increased interest in fertility preservation (FP) methods in reproductive-aged women with cancer, especially when gonadotoxic cancer therapy is anticipated [1] . Chemotherapy and radiation treatment for malignancies have resulted in improved survival rates but may lead to infertility [2] .
To preserve reproductive function, cryopreservation of oocytes, embryos, or ovarian tissue has been proposed. Currently, cryopreservation of oocytes and/or embryos after controlled ovarian hyperstimulation (IVF-FP) represents the most established method for preserving adult female fertility [3] . Immature oocyte retrieval without ovarian stimulation (IVM-FP) is a possible alternative but is still considered as an experimental alternative by the American Society of Reproductive Medicine (ASRM) [3] . Nevertheless, IVM-FP represents an interesting alternative method when chemotherapy can not be delayed (as it is possible to perform IVM-FP oocyte retrieval almost immediately, flexibly in either follicular or luteal phase) or if ovarian stimulation is contraindicated [4] [5] [6] .
Although a few studies have reported clinical outcomes between IVF and IVM cycles in polycystic ovary syndrome (PCOS) patients [7] [8] [9] [10] and in normo-ovulatory patients [11] , to date no literature has compared IVM-FP and IVF-FP in women with cancer.
Fertility preservation has been routinely used for relatively few years. As a consequence, little is known about the proportion of patients who come back to use their frozen material and about the efficacy of these techniques in terms of pregnancy and live birth rates [12] . Only a few cohort studies addressing this in female cancer survivors have been published following conventional IVF-FP. All report low use of frozen material (oocyte or embryos) and reasonable pregnancy rates after thawing of cryopreserved material IVF [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] .
Although more than 5000 children have been born worldwide after fertilization of fresh in vitro maturation oocytes in PCOS or normo-ovulatory patients, very few livebirths have been reported with the use of in vitro maturation oocytes that have been cryopreserved and warmed [23] . Moreover, in cancer patients, only three separate case reports have been published, reporting three live births following IVM of oocytes retrieved from extracorporeal ovarian tissue aspiration and embryo cryopreservation [24] [25] [26] .
The purpose of this study is to describe the fertility preservation outcomes in women with cancer who preserved embryos or oocytes over the past 13 years by IVF-FP and by IVM-FP and to describe the outcomes in those who have already returned to thaw their cryopreserved material after both IVF-FP and IVM-FP.
Materials and methods

Subjects
We retrospectively analyzed data from all women with a cancer diagnosis who underwent in vitro fertilization fertility preservation (IVF-FP) or in vitro maturation fertility preservation (IVM-FP) from January 2003 to December 2015 at an established university-hospital fertility preservation program.
Patients were offered oocyte or embryo cryopreservation according to their couple status and their wishes. All cancer types were included. The exclusion criteria were a previous history of chemotherapy or incomplete data.
Written informed consent was obtained from all the patients, as well as the approval of the oncologist to proceed with ovarian stimulation, when appropriate. This study was approved by the Institutional Review Board.
IVF-FP treatment
In all cases, the process, the timing, and the risks associated with both ovarian stimulation and with transvaginal oocyte retrieval were discussed with the referring oncologist as well as with the patient and her family. In non-hormone-dependent cancers where there was time to complete stimulation before starting chemotherapy, patients were treated under two different protocols: the long gonadotrophin-releasing hormone (GnRH) agonist protocol and the fixed GnRH antagonist protocol, as described by Oron et al. [27] . In Bhormonedependent^cancer patients (most usually breast cancer) where stimulation was approved, aromatase inhibitors were often administered during ovarian stimulation with GnRH antagonist protocol to reduce the risk of estrogen exposure [28, 29] , particularly after 2007.
Final oocyte maturation was triggered with 10,000 IU hCG or 1 mg of Buserelin according to the protocol when the patient reached the usual goal for oocyte retrieval following ovarian stimulation. Ultrasound-guided retrieval was performed 36 h later under conscious sedation using a 17-gauge single lumen needle (K-OSN-1735-A-90-US, Cook Brisbane, Australia).
Initially, ovarian stimulation was started either after ovarian down-regulation in the GnRH-analog long protocol or at the start of the menstrual cycle (d2 or d3) in the antagonist protocol. After 2013, random start was used in the antagonist protocol.
IVM-FP treatment
IVM-FP was indicated when chemotherapy could not be delayed or if ovarian stimulation was contraindicated. IVM treatment was performed whatever the phase of the menstrual cycle. No stimulation was performed for IVM procedure.
IVM oocyte retrieval was performed 38 h after a subcutaneous administration of 10,000 IU hCG. Transvaginal ultrasound (TVUS)-guided retrieval of oocytes was performed using a 19-gauge single lumen needle (K-OPS-7035-RWH-ET, Cook, Australia) with a reduced aspiration pressure, under conscious sedation.
Immature oocytes (GV and MI) were then matured in vitro to the MII stage according to the technique described by Son et al. [30, 31] .
Fertilization and embryo culture
Where applicable, in cases of fertilization and embryo cryopreservation, intracytoplasmic sperm injection (ICSI) was performed to inseminate the mature (MII) oocytes with the partner's spermatozoa or donor sperm when appropriate in order to avoid the risk of fertilization failure. Fertilization was assessed 17-19 h after insemination for the appearance of two distinct pronuclei and two polar bodies. The zygotes were cultured in IVF culture media (Cook Medical, Bloomington, IN, USA). The embryos were vitrified either 2 or 3 days after ICSI.
Oocyte/embryo cryopreservation
Mature oocytes or embryos obtained from IVF or IVM cycles were cryopreserved using the vitrification method as described by Creux et al. [6] .
Warming procedure
Patients rendered sterile as a result of their gonadotoxic treatments and who returned to the center to attempt pregnancy with the agreement of their oncologist underwent frozen-thaw cycles using their cryopreserved oocytes or embryos. The use of a gestational carrier was also possible.
Warming of oocytes and embryos was performed using a modified method from the one described by Chian et al. [32] . The Cryotop was directly inserted into warming medium containing 1.00 M Trehalose for 1 min at 37°C. Warmed oocytes or embryos were transferred into diluent medium-I containing 0.50 M Trehalose for 3 min and then into diluent medium-II containing 0.25 M Trehalose for 3 min. Oocytes or embryos were washed twice in washing medium for 3 min each time. In cases of previous oocyte vitrification, all vitrified oocytes were warmed and the surviving oocytes were inseminated using ICSI 2 h after the warming process was completed. Embryos were selected for transfer strictly according to their morphological appearance.
All patients were prepared for embryo transfer (ET) with an artificial programmed cycle. 17β-Estradiol was started on day 2 or 3 of the menstrual cycle provided transvaginal ultrasound scan revealed quiescent ovaries and a thin endometrium (less than 5 mm) for at least 10 days. Once the endometrial thickness reached at least 8 mm (measured by TVUS), the luteal phase was created by the adjunction of daily vaginal or intra muscular progesterone. All ETs were routinely performed under TVUS guidance. A maximum of two thawed embryos or two embryos created from cryopreserved oocytes, taking into account maternal age, were transferred.
Clinical outcomes
Cycle outcomes were evaluated as clinical pregnancies and live births. Clinical pregnancy was defined as the presence of at least one gestational sac during the first ultrasound examination at 6 weeks' gestation. Miscarriage was defined as the spontaneous loss of embryo before the 20th week of gestation. Implantation rate was defined as the percentage of embryos that successfully underwent implantation among those that were transferred.
Statistical analysis
Continuous data were expressed as median [25th-75th percentile], and compared using Wilcoxon rank-sum test. Categorical data were expressed as number (percentage), and compared using the Chi Squared test or Fisher's exact test, as appropriate. Clinical and biological parameters related to the number of oocytes retrieved, such as age, antral follicle count (AFC), FSH level, and type of procedure (IVF or IVM) were included in a stepwise forward multivariate analysis. Results were considered significant at a p value of less than 0.05. All statistical analysis was performed using NCSS 10 (NCSS software, Kaysville, Utah).
Results
Patients' characteristics
Among the 566 patients with cancer who consulted for fertility preservation during the study period, 37 were excluded as they had already started chemotherapy, 383 were treated with IVF-FP or IVM-FP, and 146 (27.6%) opted not to undergo any treatment for different reasons (for example: concerns regarding the efficacy of the FP treatments, lack of approval from the oncology team, wishing to avoid additional stress and anxiety associated with treatment, or ineligibility for medical reasons). Out of the 383 patients treated with IVF-FP or IVM-FP, 30 patients were excluded: 20 patients for cycle cancelations, 3 patients for IVF fresh cycles, 3 patients because of missing data, or 4 patients for ovarian tissue cryopreservation added to IVM-FP. Out of the 20 patients excluded for cycle cancelations, 14 resulted from IVM-FP and 6 from IVF-FP. The reasons for cancelation in IVM-FP cycles were the absence of oocytes retrieved for 8/14 (57.1%), psychological reasons for 2/14 (14.3%), and absence of maturation for 4/14 (28.6%). The reasons for cancelation in IVF-FP were a low ovarian response for 4/6 (66.7%), psychological reasons for 2/6 (33.3%). The study population consisted of 353 patients who underwent IVF-FP or IVM-FP treatment resulting in a cryopreservation of oocytes and/or embryos, with a total of 394 cycles. Figure 1 shows the study's flow chart. Twentynine patients underwent more than one IVF-FP and/or one IVM-FP cycle. In total, 187 IVF-FP cycles (47.5%) and 207 IVM-FP cycles (52.5%) were performed. A total of 236 cycles (60%) consisted of oocyte cryopreservation, 147 cycles (37.2%) consisted of embryo cryopreservation and in 11 cycles (2.8%) both oocytes and embryos were cryopreserved. Among the 187 IVF-FP cycles, 178 cycles were performed during the follicular phase (95.2%) and 9 cycles during the luteal phase (4.8%). Among the 207 IVM-FP cycles, 166 cycles were performed during the follicular phase (80.2%) and 41 cycles during the luteal phase (19.8%).
The proportion and numbers of IVF-FP or IVM-FP according to the type of cancer are detailed in Table 1 . The most frequent indication for FP in our program was breast cancer (48.2%) followed by hematological cancer (27.2%). Except in cases of breast cancer, IVF-FP was the preferred treatment for other types of cancer, with a proportion from 61.1 to 100%. In breast cancer, IVM-FP was preferred (72.4%) especially before 2011 because of concerns regarding ovarian stimulation in women with hormone-dependent cancers. For a total of 47 IVF-FP treatments for breast cancer (27.6%), only 5 IVF-FP treatments were done before 2011. Among the 47 IVF-FP treatments for breast cancer, 39 used anti-aromatase therapy (letrozole) in addition to gonadotropins. No complication or severe side effects were noted in the overall study population.
Comparison of collection parameters between IVF-FP and IVM-FP
As shown in Table 2 , the IVF-FP group consisted of 187 cycles for 171 patients and the IVM-FP group of 205 cycles for 182 patients. The two groups were comparable in terms of FSH level and antral follicle count (AFC), but patients were older in the IVM-FP group. In the IVM-FP group, the maturation rate after 48 h of culture was 58%.
The number of oocytes collected, the total number of metaphase II (MII) oocytes, and the number of oocytes cryopreserved was significantly greater in the IVF-FP group. Similarly, the number of embryos cryopreserved, when applicable, was significantly greater in the IVF-FP group, whereas no significant difference was found in fertilization rates. Using multivariate analysis, independent parameters associated with the number of oocytes collected were as follows: AFC (R 2 = 0.18), IVF procedure-either IVF-FP or IVM-FP-(R 2 = 0.04), and age (R 2 = 0.02). Fig. 2, 33 cycles resulted in an embryo transfer, with 7 cycles using previously cryopreserved oocytes (3 cycles after IVF-FP and 4 cycles after IVM-FP) and 26 cycles using previously cryopreserved embryos (16 cycles after IVF-FP and 10 cycles after IVM-FP). In total, 19 frozen-thawed cycles followed IVF-FP and 14 frozen-thawed cycles followed IVM-FP. In cases of oocyte cryopreservation, all patients who returned were in a committed relationship and used their partner's sperm. Two couples underwent an embryo transfer in a gestational carrier (9.5%). The primary disease from which cancer survivors had suffered was breast cancer (n = 9), hematological cancer (n = 9), digestive cancer (n = 2), gynecological cancer (n = 2), and sarcoma (n = 1).
Overall obstetrical outcome
Out of the 34 embryo transfers in 21 patients, 10 clinical pregnancies were achieved. The implantation rate was 14.2%. Two of the 10 clinical pregnancies ended in spontaneous abortions. No ectopic pregnancy was described. The clinical pregnancy rate per embryo transfer was 29.4%. The clinical pregnancy rate per patient was 47.6% (10/21). The clinical miscarriage rate was 20% (2/10). Out of the eight remaining ongoing pregnancies, nine healthy babies were born (one pregnancy was a twin pregnancy). The live birth rate per embryo transfer was 23.5% (8/34). The live birth rate per patient was 38.1% (8/21). Seven of the eight deliveries consisted of cesarean section (87.5%). Excepting the twin pregnancy, all babies were born at term with adequate weight for their gestational age. The mean gestational age was 38.9 gestational weeks and the mean fetal weight was 3280 g (1930-4385 g). The twin pregnancy delivered at 31 gestational weeks through cesarean section for premature labor. The twins' fetal weights were 2150 and 1930 g. The cancer survivors who gave birth had suffered from breast cancer (n = 2), hematological cancers (n = 5), and sarcoma (n = 1). None had additional obstetric complication noted. One child was born with a tongue and lip tie that can be considered as a minor malformation. As shown in Fig. 2 , among the eight live births, six followed IVF-FP treatment (five after embryo thawing and one after oocyte thawing), one followed IVM-FP treatment with embryo thawing, and one followed both IVF-FP and IVM-FP treatments. One further biochemical pregnancy was obtained after IVM-FP treatment with oocyte thawing and fertilization. Two patients used a gestational carrier (one hematological patient because of an elapsed time of 1.1 years and one breast cancer 5 years after the cancer diagnosis); only one achieved a healthy live-born outcome. Out of the 23 patients who returned, 2 had one previous child (8.7%). Two other patients who became pregnant and delivered after the use of frozen material pursued a second treatment in order to have a second child after gonadotoxic therapy. Out of the two, only one succeeded and delivered a second healthy child.
Comparison between IVF-FP and IVM-FP pregnancy outcomes
The comparison of the fertility treatment outcomes between IVM-FP and IVF-FP procedures is shown in Table 3 . No difference was found in terms of oocyte survival rates and embryo survival rates. Implantation rates were significantly lower in the IVM-FP group. The differences in clinical pregnancy rates per embryo transfer and live birth rates per embryo transfer did not reach statistical significance. No difference was shown in the miscarriage rate per pregnancy. We report the fourth live birth after IVM-FP for cancer, and the first one after embryo warming resulting from in vivo oocyte retrieval and IVM procedure.
Patients' follow-up
Concerning the overall patient follow-up, complete data was only available from patients followed in our tertiary university hospital. As noted above, 23 patients returned for fertility treatment (6.5%). Thirty-two patients died (9.0%). Eighteen patients (5.6%) had healthy babies born following spontaneous conception (despite previous gonadotoxic therapy). Two patients divorced (one had embryos cryopreserved). Four patients gave their material frozen to research. Five patients moved towards a surrogate. Thirty-five patients were diagnosed with recurrence and were being treated by chemotherapy. Data from the remaining 264 patients is incomplete (68.9%).
Discussion
The present study shows that FP in women with cancer is a strategy which can result in pregnancies and in healthy babies being born, whether IVF-FP or IVM-FP and whether cryopreserved oocytes or embryos. The overall results in terms of clinical pregnancy rate and live birth rate are respectively 29.4 and 23.5% per embryo transfer and 47.6 and 38.1% per patient. Concerning the overall pregnancy and obstetric outcomes, these results are similar to previous publications, even if populations and fertility preservation techniques are heterogeneous between all previous studies [17, [20] [21] [22] . For example, Cardozo et al. [20] described a cumulative live birth rate per embryo transfer of 30% in women with cancer versus 32% in control patients. Oktay et al. [21] in the largest prospective study on women with breast cancer treated with Letrozole-FSH protocol reported a live birth rate per embryo transfer of 45% and concluded to success rate in terms of pregnancy and live birth at least similar to those achieved with standard protocols used in infertile women. Noyes et al. [17] reported a live birth rate per patient of 37.5% (3/8 patients), whereas in Alvarez et al.'s recent study [22] , including all types of cancer, the cumulative pregnancy rate per patient was 54.5%, but the live birth per patient was only 22.72%. Alvarez et al. [22] reported a miscarriage rate per pregnancy of 57.1% following IVF treatment and embryo cryopreservation. They explained this fact with the previous exposure to chemotherapy. In our study, the miscarriage rate per pregnancy is much lower (20%). Another difference with previous studies is the lower rate of twin pregnancies (12.5%) compared with 38.8% in Oktay et al. study [21] and 44% in Cardozo et al. study [20] . This fact could be explained by a lower average number of embryos transferred (1.8) and a lower implantation rate (15%) in our study compared with 1.97 embryos transferred in average and implantation rate of 27.8% for Cardozo et al. [20] , and 1.97 +/− 0.7 embryos transferred in average and implantation rate of 40.7% for Oktay et al. [21] . Moreover, the use of a gestational carrier is also lower in our study (9.5%), compared with Cardozo et al. (47.6%) and Oktay et al. (55%). This fact can be explained by a higher proportion of breast cancer who came back to attempt pregnancy in these two studies and a higher proportion of gynecological cancers in Cardozo et al. study [20] .
Besides the long period of follow-up and the size of the population studied, the main strength of our study consists of the different techniques employed. Indeed, most of the publications consisted of series including only IVF-FP cycles followed by oocytes vitrification [18, 19] or embryo cryopreservation [16, 21] or both oocytes and embryo cryopreservation [17, 20, 22] , or after ex vivo IVM procedure followed by embryo cryopreservation [24] [25] [26] . As a well-established technology, embryo cryopreservation has high pregnancy success rates [33] . However, outcomes in cancer patients are scarce. A similar live birth rate (LBR) per patient among women with cancer undergoing IVF and embryo cryopreservation, and cumulative live birth rate (CLBR) to that achieved with fresh embryos in non-cancer patients has been reported [34] . Success rates associated with oocyte vitrification are superior to slow freezing [35] and comparable to those achieved with fresh oocytes [35] [36] [37] . Outcomes after oocyte vitrification among female cancer patients are scarce. Nevertheless, Martinez et al. [18] reported fertilization rates up to 76.6%, and out of 11 women with cancer, 4 gave birth at term with no negative perinatal outcomes.
When we detail results according to the type of procedure, IVF-FP seems to be more effective than IVM-FP in women with cancer in terms of the number of oocytes retrieved, the total number of MII oocytes retrieved, and the number of oocytes or embryos cryopreserved. Similarly, in women returning to attempt pregnancy, IVF-FP is associated with higher implantation rates. Caution is needed when interpreting this data because of differences in the ages, diagnoses, and time-periods between the two groups. Even if IVM is still considered as an experimental technique in the field of fertility preservation for cancer [3] , research focused on reduction of the efficiency gap between in vitro and in vivo oocyte maturation is in progress. The activity of factors from the TGF-béta family, cAMP modulators, and EGF-like factors has shown promising results [23] . It is also suspected that the fertilization potential of in vitro matured oocytes might be compromised by the cryopreservation process, therefore vitrification of mature oocytes is presently recommended over cryopreservation of immature oocytes [38, 39] . Moreover, during the past decade, vitrification has gradually replaced slow programmed freezing for the cryopreservation of embryos and oocytes. Vitrification can also appear as a promising technique in the field of the IVM procedure. Despite these concerns, IVM-FP is shown to be a possible FP treatment-as determined by the first reported post-cancer IVM-FP pregnancies and live births. IVM-FP remains an alternative when ovarian stimulation is contraindicated or in cases of urgent chemotherapy. Indeed, IVM can be performed at anytime during the menstrual cycle, there is no need for ovarian stimulation and IVM treatment usually takes no more than 48 h from decision to IVM oocyte retrieval combined with embryo or oocyte cryopreservation [4] [5] [6] .
In our study, patients have been treated by IVF-FP and IVM-FP all along the menstrual cycle, but most of them were in the early follicular stage, especially in the IVF-FP group. We decided not to compare collection parameters according to the phase of the menstrual cycle for two reasons. The first reason was that our team has already published on random start in IVM procedure with a quite similar database in 2016 [6] showing similar results in terms of collection parameters, maturation rates after 48 h of culture, and fertilization rates, when compared early follicular, late follicular, and luteal phases. The second reason was because of small numbers in luteal phase in the IVF group (out of the 187 IVF cycles, only 9 cycles were done in the luteal phase). To compare IVF results according to the phase of the cycle would not have been strong enough in terms of statistical power. To date, literature is in favor of similar results in IVM-FP and IVF-FP all along the menstrual cycle, based on the concept of multiple follicular waves. There is increasing evidence to indicate that two or more cohorts of antral follicles are recruited during the human menstrual cycle, as it was previously documented in several animal species [40, 41] . In IVM-FP, the feasibility of IVM treatment in the luteal phase is consistent with animal models including cattles [42] and baboons [43] , and also with the few previous publications in women with cancer [5, 6] . In IVF-FP, compared with conventional follicular phase ovarian stimulation, luteal phase stimulation resulted in comparable fertilization, implantation, and pregnancy rates [41] . However, a longer FSH treatment period and higher FSH doses have been required using luteal phase protocols [41] . Continued research is required to characterize the physiologic mechanisms underlying random-start IVF/IVM strategies and factors that may influence outcomes. To date, our study is the first one to compare treatment and pregnancy outcomes in IVF-FP and IVM-FP in women with cancer. IVM has been compared with conventional IVF in several previous studies in infertile women. They have reported better pregnancy and live birth rates after ovarian controlled hyperstimulation when compared with IVM procedure in normo-ovulatory patients [11] and in PCOS patients ( [7] [8] [9] [10] excepted Shalom-Paz et al. [8] that reported comparable live birth rates (LBR) between IVF and IVM procedures despite higher mature oocytes in the IVM group). This would suggest that oocytes cryopreserved after ovarian stimulation may have a better developmental potential as compared with eggs matured in vitro, as recently evoked by the time lapse imaging. Roesner et al. reported differences in growth dynamics of embryos between IVM and IVF [44] , whereas Walls et al. described a difference in the early stages of the first cell cycle in human oocytes after IVM compared with IVF [45] .
In our study, the proportion of IVM-FP cycles is lightly higher than the proportion of IVF cycles (52.5 versus 47.5%). The high proportion of breast cancers and the routine use of IVM-FP prior to 2011 in these patients can explain this fact. Since the emergence of the Letrozole-FSH protocol in estrogen-dependant tumors [28, 29] and the demonstration of its safety and efficacy [46] [47] [48] [49] , IVF-FP for estrogen-sensitive breast cancer began to be used.
Few patients return to attempt pregnancy after undergoing FP. Although all patients are not routinely followed, our data shows that continuing cancer treatment, death, spontaneous pregnancy, and relationship breakdown account for some of these cases of non-return. The proportion of patients who came back to use their frozen material is relatively consistent with the few previous publications on the topic with similar period of follow-up: 6.5% in our study after 13 years of follow-up versus 7.2% in Alvarez et al. [22] after 14 years of follow-up and 5.6% in Noyes et al. [17] after 7 years of follow-up, whereas some authors reported higher use of frozen material as 36.8% according to Cardozo et al. [20] after 17 years of follow-up and 25.6% according to Oktay et al. [21] in breast cancer treated with IVF and Letrozole after 10 years of follow-up. In our study, proportionally fewer breast cancer survivors returned, in comparison with survivors from hematological cancers. The explanations could either be the older age of the breast cancer patients at diagnosis or conversely the lower gonadotoxicity of treatment in cases of breast cancer resulting in a higher spontaneous pregnancy rate.
The limitations of our study include its retrospective nature and the inherent confounding variables, that data from a single centre may not be more widely applicable, and a possible referral bias. Moreover, patients were included over 13 years and over that time technology and protocols have evolved. Due to the recent nature of FP techniques and the low use of the frozen material, the performance of these techniques needs further follow-up. More data combined with interdisciplinary communication are necessary to answer the questions about why so many women who undergo FP do not return. More data is also needed concerning pregnancy and perinatal outcomes.
In conclusion, this study demonstrates that oocyte or embryo cryopreservation after IVF-FP or IVM-FP in women with cancer can result in live births. IVF-FP appears superior in terms of collection parameters (such as the number of oocytes or embryos cryopreserved), although there are many potential confounding variables. The type of cancer, the age of the woman, and the time available until chemotherapy all need to be considered in determining which would be the most appropriate FP option.
